Self-Assembled DNA Dendrimer Nanoparticle for Efficient Delivery of Immunostimulatory CpG Motifs.
Dendrimer-like DNA nanostructures have attractive properties such as mechanical stability, highly branched nanostructure, customized sizes, and biocompatibility. In this study, we construct programmable DNA dendrimeric nanoparticles as efficient vehicles to deliver immunostimulatory cytosine-phosphate-guanosine (CpG) sequences for activation of the immune response. DNA dendrimers decorated with CpG-containing hairpin-loops triggered stronger immune response characterized by pro-inflammatory cytokines production, in contrast to DNA dendrimers loading linear CpG. After further modification with TAT peptide, a typical cell-penetrating peptide, on the surface of the nanocarriers, CpG loops-loaded DNA dendrimers showed the enhanced cell internalization and cytokines production. The TAT-DNA dendrimer-CpG loops constructs did not affect the viability of immune cells and no detectable cytotoxicity was observed. Our results demonstrate that the DNA dendrimers can serve as designable and safe vehicles for delivery of immune modulators and anticancer drugs.